Resorption of vital or devitalized bone by isolated osteoclasts in vitro. The role of lining cells.
The maintainance of resorptive capability towards vital or devitalized bone in osteoclasts isolated from the medullary bone of laying hens and cultured for five days in vitro has been investigated morphologically with the aid of light and transmission electron microscopy. Devitalized bone particles ranging in size from 50 to 100 microns, added to cultures of osteoclasts, were rapidly surrounded by the osteoclasts which, in transmission electron microscopy, showed ruffled borders and clear zones at the surfaces of contact with bone-features typical of resorptive activity. Alternatively osteoclasts were added onto the endosteal surfaces of vital or devitalized diaphyses of quail femurs after removal of the endosteal and periosteal cell layers. The results indicated that, when the vital or devitalized bone surfaces were devoid of cells, the osteoclasts adhered and resorbed bone (as confirmed by transmission electron microscopy). When vital bone of quail was cultured for 24 h before the addition of osteoclasts a new cell layer was formed; it enveloped all bone surfaces and precluded the access of osteoclasts to bone. The role of these lining cells, ultrastructurally indistinguishable from resting osteoblasts, is discussed.